Introduction
According to the American Psychiatric Association(1), dyslexia is characterized as a specific disability in reading skills, with student performance lower than expected in relation to the chronological age, the intellectual potential and the school level of the individual.
The first manifestations of dyslexia appear in the beginning of alphabetization, when the children present difficulties in phoneme-grapheme decoding, an essential skill to understand and to use the association of graphic signs and phonological sequences within words (2) (3) .
Recently studies show that phonological awareness direct instruction associated to phonemegrapheme correspondence accelerates reading acquisition (4) (5) (6) . If, on the one hand, the introduction of the alphabetic system helps the development of phonological awareness, on the other hand, the presence of difficulty in this development may impair reading and writing skills. So, the remediation program aims at maximizing specific phonological skills of children with learning disabilities.
In Brazil, the remediation program showed effectiveness in relation to phonological perception and reading development when used in children with developmental dyslexia (7) (8) (9) .
Method
This study was conducted after its approval in the Committee of Ethics in Research of the Universidade Estadual de Campinas/UNICAMP, protocol number 029/2003.
A number of 24 students from primary education, from both genders, aged between 8 and 12 years participated in the study -six students attending 2nd, ten attending 3th and eight attending 4th grade. The students were subdivided into 2 groups: Group I (GI): 12 students with developmental dyslexia and Group II (GII): 12 good readers.
The students from group I were taken to the Ambulatory of Learning Disabilities -University Hospital -Universidade Estadual de Campinas -FCM/ UNICAMP -Campinas -São Paulo -Brazil -with complaints of learning disabilities. The diagnosis was confirmed after neurological, neuropsychological and speech and language evaluations. The results of neurological evaluation (evolutionary neurological examination) showed dynamic and static balance, appendicular coordination, torso-limb coordination, motor persistence and sensitivity alteration. Neuropsychological evaluation showed discrepancy between verbal intellectual quotient and performance intellectual quotient, memory, reading and writing alteration. The students from group II were indicated by teachers, who used as selection criteria good performance in school in the two previous bimesters.
Group I and Group II were randomly divided into two subgroups (experimental and control).
Group I experimental (GIe): composed by 6 students with developmental dyslexia, five males, one female, submitted to phonological remediation program.
Group I control (GIc): composed by 6 students with developmental dyslexia, males, not submitted to the phonological remediation program.
Group II experimental (GIIe): composed by 6 good readers, five males, one female, submitted to the phonological remediation program.
Group II control (GIIc): composed by 6 good readers, males, not submitted to the phonological remediation program. 
Phonological remediation program(15)
The program was applied in the subgroups GIe and GIIe. The program was selected because it is based on grapheme-phoneme conversion, which is necessary for learning the Portuguese Writing System, with some adaptations for the Brazilian population, though.
The original program is composed by 7 stages, but in order to adapt it to the Brazilian population one more stage of grapheme-phoneme correspondence 1 was added.
A number of 20 sessions were done, and in each one 25 graphemes and 28 phonemes were presented, as well as syllables containing vowel-consonant, consonant-vowel, real and non-words words, by using visual aids (with cards) and audio (verbal order). The sessions were 40 minutes long, once a week; it was used 4 sessions for pre-testing and also for post-testing, totalizing 28 sessions. For ethical reasons, according to the resolution of the National Health Council CNS 196/96, the students from GIc and GIIc groups not submitted to the program were remediated after the end of the research.
Phonological remediation program stages
. grapheme-phoneme correspondence 1: to present the graphemes and to associate them to their respective sounds, using the mobile alphabet, after model offered by the researcher; . phoneme discrimination in syllables: to present 8 different syllables orally only in the initial phoneme and 1 target syllable (example: pa, ta, la, sa, ta, ma, ca, va): to ask the children to lift their hand when they hear the syllable objective. To repeat 4 more times, using other syllables; . word pair categorization: oral presentation of a sequence of 4 pairs of words with the same or different consonants, using the real and non-words: the child should be speak the words when they have or not the same sound; . phoneme discrimination in words: to present orally 5 words being that only one is different. The children should lift their hand when they hear the different word and try to identify it. The instructor should say again the 2 chosen words so that the children repeat (to begin from the simplest to the most complex); . grapheme-phoneme correspondence 2: to present 1 consonant and 1 vowel visually separately and later the combination in a board. To ask for the child to speak the sound corresponding to each grapheme and also of the formed syllable; . phoneme identification: to present a grapheme visually and to request that the child mention a word that begins with this letter. Then, to present 7 words orally and to question the presence of the phoneme in that word; . phoneme segmentation: to present 1 word orally and to ask the child to say all the phonemes in it. When the child dictates the phoneme, to present the visual feedback by placing the correspondent letter. In each session 7 words are supplied; . phoneme suppression: To present 6 words so that the child removes the final phoneme; and soon after to present 7 words for the child to remove the initial phoneme. At the end, to give the visual feedback placing the word.
In the stage of the post-test program it was remade the pre-testing evaluation.
As for the statistical analysis the MannWhitney Test was applied adopting the significance level of 5% (0,05). The statistically relevant results are signaled with asterisk (*). It was used descriptive analysis to subjective data, such as thematic essay and phonologic evaluation.
Results
Following, the performance of students of the GI and GII in the phonological awareness test, rapid automatized naming, test of reading and writing are presented, according to Table 1 .
In Table 2 , the results of the evaluation of the level and speed of oral reading in the pretest and post-testing situation are observed.
In terms of Phonologic Assessment of Child Speech, it was evidenced that the phonologic processes of syllabic structure and substitution alteration in the GI, in the pretest and post-testing, were changed in the speaking and language development ( Table 3 ). The GII showed adequate phonologic processes in speaking and language development.
Considering the syllabic structure, it was observed that 16% of the students showed an incidence higher than 25% of consonant cluster reduction. In the posttesting, the values stayed the same, without any improvement related to phonologic process of syllabic structure.
Considering the substitution process, we noted that 50% of the students presented equal or higher than 25% incidence of disorders in the phonological process of substitution (devoicing of plosive and fricative); 8% showed higher incidence than 25% in the sounds anteriorization fricative, 16% in the lateral liquid substitution. The same scenario happened in post-testing, in which there weren't any qualitative improvement in the substitution processes. 
Discussion
The data concerning the level of reading of students with dyslexia in pretest and post-testing situation showed the importance of realizing work with phonological skills, because only GIe presented evolution in the reading stage. This results is in agreement with Capellini(7) and Snowling (16) . In this research, we observed there is improvement in the phonological awareness and consequently better reading level after the intervention work that uses the phonological aspects.
In the oral reading test, we observed better relevant improvement in real words reading of high frequency rule and regular non-words in GIe; while in the GIIe significant improvement in reading of non-words rule ocurred, which confirms the phonological remediation program effectiveness in strategies for using the phonologic route. Therefore, when comparing the performance of GI and GII groups it was verified that differences significant in pretest and post-test confirmed other studies (5-6-7-8) .
It is possible to verify that the dyslexics submitted to the program showed improvement in spelling too (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) .
In the evaluation of phonologic aspects of GI, we verified that in some GI members the phonologic disorders is also present in orality, in the pretest and post-testing. This phonologic immaturity is directly related to development aspects of writing and reading, what is validated by the studies that mention the deficit of grapheme-phoneme relation in these about the importance of a diagnosis based on phonologic processing and lexical investigation for correct elaboration of programs that intend to guarantee the language processing skills development in students with specific learning disabilities.
Conclusion
. GI showed cognitive-linguistic skills lower than the expected to their age and school level when compared to the GII students. . GIe presented higher performance in tests of reading speed, writing and reading activities, phonologic awareness and rapid automatized naming when compared to the GIc in post-testing situation. . GIe presented better performance than GIIe in the phonological remediation program tasks, showing improvement in the phonological perception in activities related to reading and writing. The performance of GIIe was less expressive by the fact that they did not show accomplishment in the language phonologic processing, and so, alphabetization problems.
individuals (2-9-15-16-18) .
The findings related to the phonologic awareness certify the effectiveness of the phonological remediation program, whose main objective is the improvement of phonologic processing. We verify that the work with phonologic skills increased the child performance in writing and reading activities (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) .
In this study it was also verified the effectiveness of the program of oral reading speed, in which the remediated groups (GIe and GIIe) showed increase in performance in the post-testing situation. It was observed no linguistic skills improvement that involve reading amongst students that did not receive remediation.
The merit of this study with phonological remediation is the noticeable observation that students with problems in writing and reading acquisition improved in accuracy and reading speed compatible for their school level. This occurs because this type of remediation favors automating the access to lexicon, the mechanism of phoneme-grapheme conversion and the reading comprehension (2-7-8-15-20-21) .
The relevance of these findings let us reflect
